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(57) ABSTRACT 

A method and System for upfront analysis of at least one 
Substance used in the design process of a vehicle. A vehicle 
ontology is created that is Stored in a database. The vehicle 
ontology records all the Substances used in the design of the 
vehicle along with all the attributes of the substances and the 
relations between the Substances. All the standards for the 
Substances and the attributes of the Standards are recorded in 
a materials ontology. A knowledge base engine, e.g., the 
database, analyzes the materials ontology to determine 
whether a Substance conforms to a Standard, e.g., a recycla 
bility requirement. 
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Figure 2 
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KNOWLEDGE BASED RECYCABLE MATERLALS 
SYSTEM 

FIELD OF THE INVENTION 

0001. The present invention relates to a method for 
identifying a Substance of concern in a vehicle during the 
vehicle design process. 

BACKGROUND INFORMATION 

0002 Vehicle manufacturers must meet various environ 
mental regulations and requirements from regulatory agen 
cies Such as the Environment Protection Agency and the 
European Union. These regulations may dictate recyclability 
requirements for the vehicles. 
0003. Other systems provide identification of substances 
of concern, i.e., Substances that do not meet regulatory 
requirements after the vehicle has been through the design 
proceSS and the vehicle has been produced or at later points 
in the design process of the vehicle. 

SUMMARY OF THE INVENTION 

0004. The method and system according to the present 
invention involve analysis of Substances used in the design 
process of a vehicle. The Substances are analyzed to deter 
mine whether the Substance conforms to a Standard, e.g., a 
recyclability requirement. A database is used to Store infor 
mation regarding vehicle Standards and the characteristics of 
the Substances used in the design. A determination is made 
as to whether the Substance conforms to the Standard on the 
basis of the Standards and the Substance characteristics 
Stored in the database. 

0005. By providing analysis capabilities at an early point 
in the design process, the System may allow for changes to 
the design of the vehicle or vehicle product to be made at the 
initial design Step point in the design process. This may 
eliminate the cost of making Such changes to the vehicle or 
vehicle product and the problem of redesigning the vehicle 
at later points in the design process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 FIG. 1 shows an exemplary method according to 
the present invention. 
0007 FIG. 2 shows an exemplary system according to 
the present invention. 

DETAILED DESCRIPTION 

0008 An exemplary embodiment according to the 
present invention utilizes ontology to build a knowledge 
base that may be Stored in a database. An ontology is a 
Specification of items and all the relationships between the 
items. Ontology is used for the purpose of modular design, 
redesign and reuse of knowledge and it also insulates the 
rules in the knowledge base from the data itself. In the 
exemplary embodiment, two main ontologies are generated. 
The first main ontology is a materials ontology that includes 
all the materials attributes related to recyclability along with 
all the relationships of the different types of materials. The 
Second main ontology is a vehicle ontology that includes all 
the Substances of the vehicle, e.g., the parts, components and 
Subsystems of the vehicle, along with their attributes and 
relationships. A heuristic approach may be used to manipu 
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late the data and initialize the knowledge base engine, e.g., 
a processor connected to the database, to execute the analy 
sis and generate reports and/or warnings regarding Sub 
stances and recyclability. 
0009 FIG. 1 shows an exemplary method according to 
the present invention. The method involves analysis of at 
least one Substance used in the design process of a vehicle. 
The Substance is analyzed to determine whether the at least 
one Substance conforms to a Standard, i.e., a recyclablity 
requirement, Set by a regulatory agency Such as the Envi 
ronmental Protection Agency or the European Union. In Step 
100, a first Set of data, e.g., a materials ontology, is generated 
that describes a Standard for one or more Substances used in 
the design of the vehicle. 
0010. A materials ontology may include data regarding 
all Substances of concern, the regulations, restrictions, and 
controlled materials. The Standard may be a recyclability 
requirement for the Substance. In step 110, the first set of 
data is stored. The first set of data may be stored in a 
database. Then in Step 120 a Second Set of data, e.g., a 
vehicle ontology, is generated regarding characteristics of 
one or more Substance used in vehicle design. A vehicle 
ontology may include data regarding all the Substances, 
parts, components and Subsystems of the vehicle along with 
their characteristics and attributes Such as the material 
Standard, dismantling rating of all parts used in vehicle 
design. In step 130, the second set of data is stored. The 
second set of data may be stored in the database. In step 140, 
a determination is made as to whether the at least one 
Substance conforms to the standard. This determination is 
made on the basis of the first Set of data and the Second Set 
of data, for example, by determining whether a value of a 
characteristic of the Substance, as indicated in the Second Set 
of data, e.g. the vehicles ontology, is within a range of values 
for that characteristic as Set forth in the Standard as indicated 
in the first Set of data, e.g., the materials ontology. In Step 
150, a third set of data, e.g., the results of the determination, 
is generated indicating whether the Substance conforms to 
the standard. In step 160, the third set of data is transmitted 
to a recipient that may be concerned with the determination 
of whether the Substance conforms to the Standard, e.g., a 
design manager or project analyst. In Step 170, the method 
according to the present invention is done. 
0011 FIG. 2 describes a system for execution of the 
method referred above in reference to FIG. 1. A processor 
200 executes the method according to the present invention. 
The processor 200 may include a computer Server arrange 
ment. The method according to the present invention is 
Stored as a Set of instructions that is accessible and execut 
able by the processor 200. This set of instructions is stored 
in a storage Subsystem 220. The Storage Subsystem may 
include a database, a compact disk, hard drive, DVD-ROM, 
CD-ROM, or any type of computer-readable storing 
medium. Within the System, a user may utilize the comput 
ing arrangement 230 to generate the first Set of data, e.g., a 
materials ontology, regarding a Standard for a Substance used 
in the vehicle design. The computing arrangement 230 may 
be, for example, a personal computer, a computer network, 
a wireleSS computing device or a wireleSS computing net 
work. The computing arrangement 230 communicates with 
the processor 200 via a communications network 210. The 
user utilizes the computing arrangement 230 to Store the 
Standard on the Storage Subsystem 220. Also, the user may 
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utilize the computing arrangement 230 to generate the 
Second Set of data, e.g., a Vehicle ontology, regarding the 
characteristics for the at least one Substance used in the 
vehicle design. The user utilizes the computing arrangement 
230 to store the second set of data in the storage subsystem 
220. The processor 200 uses the set of instructions stored on 
the storage subsystem 220 to determine whether the Sub 
stance conforms to the Standard and to generate the third Set 
of data, e.g., the results of the determination. Processor 200 
uses the communications network 210 to transmit the third 
Set of data to the computer arrangement 230 to inform a user 
of the System whether the Substance conforms to the Stan 
dard. 

What is claimed is: 
1. A method for analysis of at least one Substance used in 

a design process of a vehicle, comprising: 
(a) generating a first set of data regarding a standard for 

the at least one Substance; 
(b) storing the first set of data in a database; 
(c) generating a second set of data regarding at least one 

characteristic of the at least one of Substance used in the 
design process of the vehicle; 

(d) Storing the Second set of data in the database; 
(e) determining on a basis of the first set of data and the 

Second Set of data whether the at least one of Substance 
conforms to the Standard; 

(f) generating a third set of data indicating whether the at 
least one of Substance conforms to the Standard; and 

(g) transmitting the third set of data to a recipient; 
wherein the first Set of data is a materials ontology and the 

Second Set of data is a vehicle ontology. 
2. The method of claim 1, wherein the standard concerns 

a Substance recyclability requirement. 
3. The method of claim 1, wherein the transmission step 

(g) is performed using a computing arrangement in com 
munication with a processor via a communications network. 

4. The method of claim 3, wherein the processor includes 
a computer Server arrangement. 

5. A computer-readable Storing medium Storing a set of 
instructions, the Set of instructions capable of being 
executed by a processor to implement a method for analysis 
of a plurality of Substances used in a design process of a 
vehicle, the Set of instructions performing the Steps of 

(a) generating a first set of data regarding a standard for 
the at least one Substance; 

(b) storing the first set of data in a database; 
(c) generating a second set of data regarding at least one 

characteristic of the at least one of Substance used in the 
design process of the vehicle; 

(d) Storing the Second set of data in the database; 
(e) determining on a basis of the first set of data and the 

Second Set of data whether the at least one of Substance 
conforms to the Standard; 
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(f) generating a third set of data indicating whether the at 
least one of Substance conforms to the Standard; and 

(g) transmitting the third set of data to a recipient; 
wherein the first Set of data is a materials ontology and the 

Second Set of data is a vehicle ontology. 
6. The computer-readable Storing medium of claim 5, 

wherein the transmission step (g) is performed using a 
computing arrangement in communication with the proces 
Sor Via a communications network. 

7. The computer-readable Storing medium of claim 6, 
wherein the processor includes a computer Server arrange 
ment. 

8. The computer-readable storing medium of claim 5, 
wherein the Standard concerns a Substance recyclability 
requirement. 

9. A System comprising: 
a proceSSOr, 

at least one computing arrangement configured to com 
municate with the processor via a communications 
network, and 

a computer-readable Storing medium Storing a set of 
instructions, the Set of instructions capable of being 
executed by the processor to implement a method for 
analysis of a plurality of Substances used in a design 
process of a vehicle, the Set of instructions performing 
the Steps of: 
(a) generating a first set of data regarding a standard for 

the at least one Substance; 

(b) storing the first set of data in a database; 
(c) generating a second set of data regarding at least one 

characteristic of the at least one of Substance used in 
the design process of the vehicle; 

(d) Storing the in the database; 
(e) determining on a basis of the first set of data and the 

Second Set of data whether the at least one of 
Substance conforms to the Standard; 

(f) generating a third set of data indicating whether the 
at least one of Substance conforms to the Standard; 
and 

(g) transmitting the third set of data to a recipient; 
wherein the first Set of data is a materials ontology and the 

Second Set of data is a vehicle ontology. 
10. The system of claim 9, wherein the transmission step 

(g) is performed using the at least one computing arrange 
ment in communication with the processor via the commu 
nications network. 

11. The system of claim 10, wherein the processor 
includes a computer Server arrangement. 

12. The system of claim 9, wherein the standard concerns 
a Substance recyclability requirement. 


